
 

 
 

BMJ Open is committed to open peer review. As part of this commitment we make the peer review 
history of every article we publish publicly available.  
 
When an article is published we post the peer reviewers’ comments and the authors’ responses online. 
We also post the versions of the paper that were used during peer review. These are the versions that 
the peer review comments apply to.  
 
The versions of the paper that follow are the versions that were submitted during the peer review 
process. They are not the versions of record or the final published versions. They should not be cited or 
distributed as the published version of this manuscript.  
 
BMJ Open is an open access journal and the full, final, typeset and author-corrected version of record of 
the manuscript is available on our site with no access controls, subscription charges or pay-per-view fees 
(http://bmjopen.bmj.com).  
 
If you have any questions on BMJ Open’s open peer review process please email 

info.bmjopen@bmj.com 

http://bmjopen.bmj.com/
info.bmjopen@bmj.com


For peer review only
Education as a Strategy for Managing Occupational-related 

Musculoskeletal Pain: a scoping review

Journal: BMJ Open

Manuscript ID bmjopen-2019-032668

Article Type: Research

Date Submitted by the 
Author: 02-Jul-2019

Complete List of Authors: Palsson, Thorvaldur; Aalborg University, Department of Health Science 
and Technology
Boudreau, Shellie; Aalborg University
Høgh, Morten ; Aalborg University, Department of Health Science and 
Technology
Herrero, Pablo; San Jorge Univ, Physiotherapy
Bellosta-Lopez, Pablo ; University of  San Jorge Faculty of Health 
Sciences, Department of Physiotherapy
Domenech-Garcia, Victor ; University of  San Jorge Faculty of Health 
Sciences, Department of Physiotherapy
Langella, Francesco; IRCCS Istituto Ortopedico Galeazzi, Orthopedic & 
Traumatology
Gagni, Nicolo; IRCCS Istituto Ortopedico Galeazzi, Orthopedic & 
Traumatology
Christensen, Steffan ; University College of Northern Denmark , School 
of Physiotherapy
Villumsen, Morten ; Aalborg Municipality

Keywords: Work-related musculoskeletal pain, Eduction, PAIN MANAGEMENT

 

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open



For peer review only
I, the Submitting Author has the right to grant and does grant on behalf of all authors of the Work (as defined 
in the below author licence), an exclusive licence and/or a non-exclusive licence for contributions from authors 
who are: i) UK Crown employees; ii) where BMJ has agreed a CC-BY licence shall apply, and/or iii) in accordance 
with the terms applicable for US Federal Government officers or employees acting as part of their official 
duties; on a worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) its 
licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the Journal, to publish the 
Work in this journal and any other BMJ products and to exploit all rights, as set out in our licence.

The Submitting Author accepts and understands that any supply made under these terms is made by BMJ to 
the Submitting Author unless you are acting as an employee on behalf of your employer or a postgraduate 
student of an affiliated institution which is paying any applicable article publishing charge (“APC”) for Open 
Access articles. Where the Submitting Author wishes to make the Work available on an Open Access basis (and 
intends to pay the relevant APC), the terms of reuse of such Open Access shall be governed by a Creative 
Commons licence – details of these licences and which Creative Commons licence will apply to this Work are set 
out in our licence referred to above. 

Other than as permitted in any relevant BMJ Author’s Self Archiving Policies, I confirm this Work has not been 
accepted for publication elsewhere, is not being considered for publication elsewhere and does not duplicate 
material already published. I confirm all authors consent to publication of this Work and authorise the granting 
of this licence. 

Page 1 of 38

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://creativecommons.org/


For peer review only

Education as a Strategy for Managing Occupational-related Musculoskeletal 
Pain: a scoping review

Thorvaldur Skuli Palsson1, Shellie A. Boudreau2, Morten Høgh1, Pablo Herrero3, Pablo Bellosta-López3, 
Victor Domenech-Garcia3, Fransceso Langella4, Nicolò Gagni4 Steffan Wittrup Christensen1,5, Morten 
Villumsen6

1Department of Health Science and Technology, SMI®, Aalborg University, Frederik Bajers 

Vej 7D, 9220 Aalborg, Denmark

2Center for Neuroplasticity and Pain (CNAP), Department of Health Science and Technology, 

SMI®, Aalborg University, Frederik Bajers Vej 7D, 9220 Aalborg, Denmark

3Department of Physiotherapy, University of San Jorge, Campus Universitario Villanueva de 

Gállego, Autovía Mudéjar, km. 299, 50830 Villanueva de Gállego, Zaragoza, Spain

4IRCCS Galeazzi Orthopedic Institute, Via Riccardo Galeazzi, 4, 20161 Milano MI, Italy

5 School of Physiotherapy, University College of Northern Denmark, Selma Lagerløfs Vej 2 

9220 Aalborg, Denmark

6Aalborg Municipality, Storemosevej 19, 9310 Aalborg, Denmark

Corresponding author

Thorvaldur Skuli Palsson 

Associate Professor (PhD) 

Department of Health Science and Technology, SMI®, Frederik Bajers Vej 7D, 9220 Aalborg, 

Denmark

tsp@hst.aau.dk

Telephone: +4599407518

Fax: +4599407520

Page 2 of 38

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

mailto:tsp@hst.aau.dk


For peer review only

Keywords: Work-related musculoskeletal pain, Pain Eduction, Pain management

Word count: 2838 words

Abstract

Background: Musculoskeletal (MSK) pain is the primary contributor to disability worldwide. 

There is a growing consensus that MSK pain is as a recurrent multi-factorial condition 

underpinned by health and lifestyle factors. Studies suggest that education on work-related 

pain and individualized advice could be essential and effective for managing persistent MSK 

pain. Objective: The objective of this scoping review was to map the existing evidence of the 

effects of implementing educational strategies in the workplace on managing work-related 

MSK (WRMSK) pain. Methods: This scoping review assessed original studies that implemented 

and assessed education as a strategy to manage WMSK pain. Literature search strategies were 

developed using thesaurus headings (i.e. MeSH and CINAHL headings), and free-text search 

including words related to MSK in an occupational setting. The search was carried out in 

PUBMED, CINAHL, COCHRANE LIBRARY and WEB OF SCIENCE. Results: A total of 19 peer-

reviewed articles were included and the study design, aim, and outcomes were summarized. 

Conclusions: Educational resources may be beneficial for managing work-related MSK pain as 

a stand-alone strategy and/or in combination with other approaches, such as physical activity. 

The benefits of implementing educational resources for managing WMSK pain may stem from 

behavior changes within and outside the workplace. Delivering the education electronically 

may be most feasible and efficient. 

Strengths and limitations
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 The study design allowed for including literature from non-randomized studies to 

investigate the role of education for managing work-related musculoskeletal pain

 The study presents a broad overview of resources available for healthcare professional 

and the general public regarding work-related musculoskeletal pain

 Relevant studies conducted in working populations may have been excluded if the 

article did not state that the focus was on work-related pain

 Including non-randomized studies limits the generalization of findings and determining 

the overall effect
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Introduction

Musculoskeletal (MSK) pain is the primary contributor to disability worldwide (GBD 2016 

Disease and Injury Incidence and Prevalence Collaborators et al., 2017). The socioeconomic 

impact of MSK pain-related disability and associated absenteeism affects the individual 

worker, the family, the worker’s organization, and society (Dagenais et al., 2008; Hartvigsen 

et al., 2018; McDonald et al., 2011; Vlaeyen et al., 2018). Studies on physical demands of 

workload yield information on how greater physical loads affect factors such as sickness 

absence (Burdorf and Jansen, 2006; da Costa and Vieira, 2010). However, direct benefits such 

as prevention of work-related MSK (WMSK) (Hoe et al., 2018; Verbeek et al., 2012) remain 

elusive. In fact, the physical demands of workloads, such as external loading, fail to sufficiently 

explain the rising prevalence of WMSK pain amongst the working population. There is a 

growing consensus and an increasing understanding that MSK pain is a recurrent multi-

factorial condition underpinned by health and lifestyle factors (Hartvigsen et al., 2018; Jensen 

et al., 2010; Rashid et al., 2017). Therefore, strategies for addressing WMSK pain require re-

conceptualization (Jensen et al., 2010; Nicholas, 2018; Sennehed et al., 2018) and inclusion of 

multifactorial approaches. Ultimately, re-conceptualizing the understanding of WMSK pain 

would imply an abandonment of a direct (causal) relation between work-related factors (e.g. 

sitting, lifting, and load) and WMSK pain. Instead, work-related factors should be considered 

one of many contributors to WMSK pain (Vlaeyen et al., 2018). 

Long-term absenteeism contributes to an increase in an individuals’ sense of 

helplessness and reduction in self-efficacy which may stem from negative recovery beliefs, 

low sense of mastery, and perceived high mental demands at work (Busch et al., 2007). From 

a socioeconomic perspective, enabling individuals return or continue to work despite having 

episodes of recurrent pain may be beneficial for the individual worker and the organization 

Page 5 of 38

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

(Curnock et al., 2016). In this perspective, organizations should adopt a broader approach 

towards ensuring workability and pain management instead of solely focusing on prevention 

and management of WMSK pain (Rasmussen et al., 2016). 

Studies show that successful rehabilitation of people with WMSK depend upon 

collaboration and communication between the organization, managers, and the individual 

worker (Sennehed et al., 2018; Sultan-Taïeb et al., 2017). Furthermore, studies suggest that 

education on work-related pain and individualized advice could be essential for the 

management of persistent MSK pain (Gardner et al., 2019; Tegner et al., 2018; Traeger et al., 

2018). In particular, communication including non-threatening information about MSK pain 

could reduce absenteeism (Frederiksen et al., 2017; Ree et al., 2016). However, an overview 

of educational material or implementation strategies for pain management within the 

workplace and the effects of employee education on managing WMSK pain are lacking.

The objective of this scoping review was to map the existing evidence of the effects of 

implementing educational strategies in the workplace on managing MSK pain. 

Methods

Study design and literature search strategies 

This scoping review included original studies that implemented and assessed education as a 

strategy to manage WMSK pain. A scoping review was chosen as a starting point to get a broad 

overview of any existing evidence in the field. The reporting of this scoping review follows the 

PRISMA-ScR guidelines (Tricco et al., 2018)

For the purpose of this scoping review, educational strategies were defined as an 

initiative designed to educate the employees with the aim of promoting occupational health 

in the workplace. Additionally, management strategy was defined as a method aimed at 

preventing or reducing the burden of MSK pain in an occupational setting. Studies were 
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included if the effect of education was assessed in any way (i.e. as the primary intervention or 

control) and if they were i) based on peer-reviewed research articles performed on adult 

humans (above 18 years), ii) had full-text available in English, iii) were focused on 

occupational-related pain in a working population, and iv) described management strategies 

aimed at promoting retention or wellbeing in the work place. Studies were excluded in the 

screening process if i) no abstract was available, ii) they focused on developing materials or 

methodology only (e.g. development of questionnaires), or iii) they were prevalence studies. 

Literature search strategies were developed using thesaurus headings (i.e. MeSH and 

CINAHL headings), and free-text search including words related to MSK in an occupational 

setting. The search was carried out in PUBMED, CINAHL, COCHRANE LIBRARY and WEB OF 

SCIENCE. According to the indexing in PUBMED, the MeSH term “musculoskeletal pain” only 

covers the terms myalgia and pelvic girdle pain. Therefore, the MeSH terms “Neck pain”, 

“Back pain” and “Shoulder pain” were added in the PUBMED search, as these were the areas 

considered to be most frequently investigated and reported in relation to occupational-

related MSK pain (Parent-Thirion et al., 2017). For a detailed description of the search strategy 

in each database, see table 1. No restrictions on publication year were applied in order to 

enable full mapping of the area. When all records had been identified using the selection 

criteria, the reference lists of the included studies were screened to identify additional 

relevant studies. A Prisma diagram was used to document the screening process as 

recommended (Moher et al., 2009).
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Table 1. Search strategy for all the included databases. 

Source 
Thesaurus headings / free-text 

search
Results Date of search 

Occupational health 29074

Musculoskeletal pain 3864

Neck pain 6264

Back pain 35590

Shoulder pain 4331

“Occupational health” AND 

“Musculoskeletal pain” 
288

PU
BM

ED

((((("Musculoskeletal Pain"[Mesh]) OR 

"Neck Pain"[Mesh]) OR "Back 

Pain"[Mesh]) OR "Shoulder 

Pain"[Mesh])) AND "Occupational 

Health"[Mesh]

410

14.02.2019

Occupational health 39950

Musculoskeletal pain 3943

CI
N

AH
L

“Occupational health” AND 

“musculoskeletal pain”
125

11.02.2019

Occupational health 562

musculoskeletal pain 694

“Occupational health” AND 

“musculoskeletal pain”
135

Co
ch

ra
ne

 d
at

ab
as

e

(“Occupational health” [Mesh]) AND 

(“musculoskeletal pain” [Mesh])
40

14.02.2019

W
eb

 o
f 

Sc
ie

nc
e “Occupational health” AND 

“musculoskeletal pain”
155 12.02.2019

Total number of hits 1153

Page 8 of 38

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

Educational and information sources for employees

Various educational resources regarding occupational health are available to the public in an 

online format, e.g. the European Agency for Safety and Health at Work website 

(www.osha.europa.eu). Although the credibility of these resources cannot be evaluated in a 

scoping review, a mapping of such resources was performed to obtain a broad overview of 

available educational resources for employees regarding MSK pain and how to self-manage 

WMSK. For these purposes, a free-text Google search was conducted using search terms 

relating to MSK in the workplace. Only resources from public authorities and trade unions in 

Europe were included in the search.

Study selection and synthesis of results

The screening process consisted of two steps and an overview can be seen in figure 1.. In the 

first step two investigators (TSP and SAB) independently identified potentially eligible articles 

resources by screening the title and abstract. In the second step, the same investigators 

reviewed a full-text version of the articles for eligibility. If consensus was not reached, a third 

member of the research group (MV) had the final vote. 

In the first step, articles were considered potentially eligible if the effects of education in an 

occupational setting where MSK pain was specifically evaluated. Education focused on the 

employees’ understanding or knowledge on how to prevent and/or manage MSK pain in an 

occupational setting.

The objective of this scoping review was to map existing evidence.  Thus, no attempt was 

made to critically evaluate the methodology or the overall confidence of the results in the 

included articles (Arksey and O’Malley, 2005). To map the existing evidence, the study design, 
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objectives, and main findings from the eligible articles were summarized and tabulated (table 

2).  The goal the scoping review was to then provide an overview based on a qualitative 

synthesis covering the following three themes:

 The overall outcome of using education to manage occupational-related MSK pain 

 Potential influence of delivery method 

 The individual workers’ subjective evaluation of the educational intervention for 

managing their occupational-related MSK pain 

The qualitative synthesis included a distinction between the mode of education delivery, 

which covered booklet/pamphlet, electronic resources (landing page or website), face-to-

face, or a combination.

Patient and Public Involvement

For this scoping review, patients’ priorities, experience and preferences were not involved in 

the design of the study, forming the aims, search strategies or data-syntheses. Study findings 

will be disseminated on a publicly-available platform (websites and on social media).  

Results

After duplicate removal, the search strategy revealed 1015 articles. . As outlined in figure 1, 

after excluding articles that did not fulfill the inclusion criteria based on screening of title and 

abstract, 87 articles were included for full-text screening. Following full-text screening 

additional 67 articles were excluded, leaving 19 peer-reviewed articles for final inclusion. The 

included studies are listed in table 2 where information regarding study design, aim of the 

study, and outcomes of the three themes are presented.
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Table 2. The articles are presented in a chronological order. The table depicts the study 
design, aim, and outcome of each study. 

Author Study design Main aim of study Outcome

(Farrokhnia 
et al., 2018)

Prospective 
cohort study 
– single arm

Evaluate the effect of 
education related to 
good body posture and 
stretching exercises

A significant reduction in 
musculoskeletal pain in neck, 
right shoulder, left shoulder, 
upper back, and right wrist 
following the educational 
intervention

(Korshøj et 
al., 2018)

Randomized 
controlled 
trial

Evaluate the effect of 
aerobic exercise on 
musculoskeletal pain 
at 4- and 12-months 
follow-up. The aerobic 
exercise group was 
compared with a 
health promotion 
group receiving 
lectures

Clinically significant reductions 
in pain intensity for neck, 
shoulders, arms/wrists in the 
aerobic exercise group, 
compared to the education 
group 

A reduction in low back pain 
within the health promotion 
group evident at 12-month 
follow-up.

(Rantonen et 
al., 2016)

Prospective 
quasi 
experimental 
study

To assess cost-
effectiveness of a 
patient information 
booklet for employees 
in forestry company 
reporting mild LBP

Combination of booklet 
information and face-to-face 
advice reduced the costs of 
health care (87 % probability), 
but the additive effect 
(compared to booklet alone) 
was negligible.

(Ratzon et 
al., 2016)

An assigned 
randomized 
control trial

To examine the effect 
of a personalized 
ergonomic 
intervention, focusing 
on body posture 
during common work 
tasks, as compared to 
a control group 
receiving instructions 
sheets and 
explanations of 
principles of proper 
work performance, for 
hospital nurses with 
musculoskeletal pain

No significant differences were 
found in the level of pain or 
number of painful body regions 
or in the level between the 
intervention and control group 
that only got 
information/education in writing 
(no practical 
exercise/instructions)

(Hutting et 
al., 2015b)

A 
randomized 
control trial

To evaluate the 
effectiveness of a self-
management 

No significant between-group 
differences were found on most 
outcome measures, although 
the self-management 
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intervention (including 
an eHealth module),
compared with usual 
care, in employees 
with chronic, non-
specific complaints of 
the arm, neck or 
shoulder 

intervention improved the 
participants’ perceived disability 
during work.

(Slaughter et 
al., 2015)

A 
prospective, 
single arm 
experimental 
Study

To provide evidence-
based education online 
for the management of 
acute low back pain 
amongst nurses. 
Subsequently, to test 
the effectiveness of 
this online education

Statistically significant 
improvements could be seen in 
knowledge and levels of 
confidence related to self-
management. The intervention 
was also considered cost-
effective

(Wanyonyi et 
al., 2015)

Mixed 
methods 
study 

To determine the level 
of ergonomic 
knowledge of workers 
and the prevalence of 
WRMD, and the effect 
of a knowledge-based 
ergonomic 
intervention consisting 
of an educative 
slideshow 
supplemented by 
exercise pamphlets for 
home program 
exercises as well as 
office exercises for the 
highly affected body 
areas

The intervention resulted in a 
behavior change amongst many 
participants where physical 
activity was implemented into 
the work day. It was mentioned 
that being active helped 
relieving pain

The work environment and 
habits may be difficult to change

Knowledge regarding ergonomic 
changes in the workplace need 
to be provided on a regular basis

(Aghilinejad 
et al., 2014)

Randomized 
controlled 
trial

To assess the effect of 
3 ergonomic training 
programs on the 
prevalence of low back 
pain among workers of 
an Iranian automobile 
factory

The prevalence of back pain did 
not change in the groups that 
got a lecture or a pamphlet only. 
However, the prevalence of LBP 
experienced in the previous year 
significantly decreased from 42% 
to 23% in participants who 
participated in the workshop. 

(Rantonen et 
al., 2014)

Randomized 
controlled 
trial

To determine the 
effectiveness of face-
to-face education 
information for 
employees in forestry 
company reporting 

Face-to-face information in 
addition to booklet information 
was not more effective in 
managing low back pain than 
providing the booklet only

Page 12 of 38

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

mild LBP at reducing 
LBP disability, sickness 
and absence days

(Caspi et al., 
2013)

A prospective 
cohort study

To test the feasibility 
of a multicomponent 
pilot intervention to 
improve worker health 
through involvement 
of unit managers, 
implementation of 
unit-wide safety 
changes, and worker 
education

No change was seen in 
musculoskeletal pain or physical 
activity levels

(Meinert et 
al., 2013)

A 
prospective, 
single arm 
intervention 
study 

To examine the effects 
of a Web-based office 
ergonomics 
intervention on 
subjects' individual 
workplace adjustments

Self-reported musculoskeletal 
complaints and headache 
symptoms decreased 
significantly after the 
intervention

(Gram et al., 
2012)

Randomized 
controlled 
trial

To investigate whether 
an exercise 
intervention shown to 
increase aerobic 
capacity, would also 
lead to less 
musculoskeletal pain; 
improved work ability, 
productivity, and 
perceived physical 
exertion; and less sick 
leave

The active arm in the study 
resulted in improved aerobic 
capacity but the intervention 
was no more effective in 
improving musculoskeletal pain 
and other work-related factors 
than the educational 

(Rantonen et 
al., 2012)

Randomized 
controlled 
trial

Evaluate the 
effectiveness of two 
active interventions, 
aimed at secondary 
prevention of low back 
pain (LBP), in 
occupational health. 
The rehabilitation 
group got intensive 
rehabilitation with a 
biopsychosocial 
approach whereas the 
control group only got 
an intervention 
consisting of a book 
focusing on the beliefs 

The two multidisciplinary and 
active interventions reduced 
LBP, sickness absence and 
physical impairment among 
employees who were fit to work 
but reported moderate level 
LBP. The active intervention 
showed a greater improvement. 
The rehabilitation group had 
fewer days of sickness absence. 
No difference was seen in 
disability between the two 
groups and in general, the effect 
sizes were small
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and encouragement to 
stay active

(Blangsted et 
al., 2008)

Randomized 
controlled 
trial

To evaluate the effect 
of two different 
worksite physical-
activity interventions 
on neck–shoulder 
symptoms, together 
with perceived work 
ability and sick leave 
among office workers

The exercise groups experienced 
a significant reduction in 
symptoms compared with 
controls, who only got 
information regarding health-
promotion initiatives

No difference was seen in sick 
leave or work ability scores the 
last three months of the 
intervention

(de Boer et 
al., 2007)

A prospective 
intervention 
study

To investigate the 
effectiveness of a 
counselling and 
education program on 
work ability and work 
disability pension for 
employees in the 
construction industry

No significant effect was seen on 
work ability or disability pension

(Frost et al., 
2007)

A cluster-
randomized 
control trial

To test the effects of 
giving evidence-based 
information addressing 
psychosocial risk 
factors for pain-related 
disability in isolation 
(control group) or in 
addition to a screening 
of workplaces for 
physical health 
hazards. The outcomes 
of interest were new 
episodes and duration 
of pain-related and 
general absence from 
work. 

No positive effect was seen from 
the two interventions on neither 
the number of new pain 
episodes nor absence from work

(Feuerstein 
et al., 2000)

A prospective 
intervention 
study

To investigate whether 
a group intervention 
consisting of 11 
educational sessions 
addressing several 
work-related factors 
would reduce 
occupational-related 
musculoskeletal pain 

A significant reduction in pain-
related problems in the upper 
extremities was seen

The cost related to indemnity 
and utility of the healthcare 
system were likewise reduced
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and improve stress 
management

(Hazard et 
al., 2000)

Randomized 
control trial

To test the ability of an 
educational pamphlet 
to improve recovery in 
terms of pain, work 
status, and
healthcare utilization 
after occupational low 
back injury

The pamphlet had no significant 
impact on pain severity or 
reduction, healthcare visits, or 
work absence. Of the 56% of 
those who received the 
pamphlet thought it had 
provided useful information, but 
only 11% thought it had helped 
them return to work more 
quickly

(Videman et 
al., 1989)

A 
prospective, 
group 
comparison 
intervention 
study

To evaluate the effect 
of training on patient-
handling skills and 
prospectively to assess 
the effect of skill on 
subsequent back pain 
and back injuries in 
nursing

Back pain was independent of 
patient-handling skill and the 
difference between the trained 
and control groups was not 
statistically significant
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Characteristics of included studies

Of the 19 studies included, 10 studies were randomized controlled trials (Aghilinejad et al., 

2014; Blangsted et al., 2008; Frost et al., 2007; Gram et al., 2012; Hazard et al., 2000; Hutting 

et al., 2015b; Korshøj et al., 2018; Rantonen et al., 2014, 2012; Ratzon et al., 2016). Eight 

studies utilized a prospective design where educational management strategies were tested 

using one (Caspi et al., 2013; Farrokhnia et al., 2018; Feuerstein et al., 2000; Meinert et al., 

2013; Slaughter et al., 2015) or two groups (de Boer et al., 2007; Rantonen et al., 2016; 

Videman et al., 1989). One study (Wanyonyi et al., 2015) utilized a mixed methods design to 

assess the individual workers’ experience of the educational intervention.

Synthesis of findings

The overall outcome of using education to manage occupational-related MSK pain

In general, a map of the existing evidence indicates that an educational intervention positively 

affects the physical load on the musculoskeletal system at the workplace, especially when 

including factors such as absence from work (Blangsted et al., 2008; de Boer et al., 2007; 

Hazard et al., 2000; Rantonen et al., 2016, 2012) and cost-benefits of staying at work despite 

pain (Feuerstein et al., 2000; Rantonen et al., 2016; Slaughter et al., 2015). The included 

studies were heterogeneous with regards to study design; some were lacking comparators 

(Caspi et al., 2013; Farrokhnia et al., 2018; Feuerstein et al., 2000; Meinert et al., 2013; 

Slaughter et al., 2015) or focused on improving physiological parameters such as aerobic 

capacity (Gram et al., 2012; Korshøj et al., 2018) and strength (Blangsted et al., 2008). See 

table 2 for an overview of the main findings of the included studies.
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Potential influence of delivery method 

The available literature was inconclusive with respect to determining additional benefits of 

combining an educational intervention with a more active approach (i.e., additional verbal 

education, exercise, or multidisciplinary rehabilitation). Combining education with active 

interventions or approaches, such as  ergonomic advice or exercise, was suggested to have 

additional benefits (Aghilinejad et al., 2014; Rantonen et al., 2012), although inconsistent 

findings were evident (Frost et al., 2007). For example, combining an educational booklet with 

face-to-face advice resulted in little or no additive effect on low back pain as assessed by  pain 

levels, cost, or absence from work (Rantonen et al., 2016, 2014). A face-to-face intervention 

however may ensure better retention of the educational information as compared to 

electronical delivery, such as through  email (Wanyonyi et al., 2015).

The individual workers’ subjective evaluation of an educational intervention 

Three of the included studies (Hutting et al., 2015b; Slaughter et al., 2015; Wanyonyi et al., 

2015) evaluated the subjective experience of participation in the study. Hutting et al. 

investigated how six different online (eHealth) modules were received by the participants 

(Hutting et al., 2015b). Overall, this initiative was considered positive as it provided the 

participants with insight into their own condition and on how they could influence it 

themselves by implementing behavior changes in- and outside the workplace. Behavioral 

change can be facilitated by the information in the provided material regarding e.g. 

ergonomics and exercise (at home and in the workplace). As a result, participants felt more 

confident in self-managing their pain condition (Slaughter et al., 2015; Wanyonyi et al., 2015). 

In contrast to this, many workers may find it challenging to implement changes in their 
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workplace as this might require unavailable resources (e.g. office furniture and/or assistive 

equipment) (Wanyonyi et al., 2015).

Educational and information sources for the general public

A number of resources were found in several European countries (appendix i). The available 

material was presented in writing, infographics, or video. The results from the literature 

search indicate an abundance of material.  This material was available in generic and less 

often, occupational specific, for employees in several European languages.

Discussion

This scoping review aimed at mapping the evidence for using educational initiatives for MSK 

pain at the workplace. The overall findings are inconclusive with regards to determining 

whether education as a stand-alone management strategy for WMSK pain may be beneficial. 

Also, it is unclear whether there is a superior mode of delivery and whether education needs 

to be combined with other initiatives, to achieve the desired benefits. 

Education as a mean to manage work-related musculoskeletal pain

It is clear from the literature presented in this scoping review (table 2) that education, as a 

means for managing MSK pain at the workplace may be beneficial, although other active 

approaches might have a better effect. This was evident in some of the included studies 

(Aghilinejad et al., 2014; Rantonen et al., 2012). However, it is reasonable to expect a dose 

response relationship between the attention given to the individual and the perceived 

outcome. In other words, it may seem that simply offering more services or options, relevant 

to the job function and/or individual may have an additive effect on the outcome. 
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The availability of educational material also seems to matter, i.e. that the employee feels 

that educational material can be accessed when needed (Hutting et al., 2017). Also, it may be 

important that the intervention is directly related to the work functions of the employee in 

order to secure the relevance (Doda et al., 2015). When developing an eHealth educational 

module aimed at employees with MSK pain in the upper extremities and neck, Hutting et al. 

demonstrated a need to address both generic and specific work functions (Hutting et al., 

2015a). By using an eHealth module for such purposes, employees gained insight and 

awareness about their complaints which ultimately improved acceptance and coping 

strategies (Hutting et al., 2017). The educational information therefore should aim broadly 

and include the etiology of the pain experience, how emotional factors may play a role, how 

to deal with a high workload,  considerations  of available work capacity, and the ability to set 

limits. The educational material should aim to improve the employee’s knowledge of the work 

environment, including communication with colleagues and superiors, which may involve how 

to  ask for help (Wanyonyi et al., 2015).

Even though educational booklets may not be effective in preventing the onset of MSK 

pain, such as low back pain, beneficial may emerge as promoting behavioral change, modifying 

health beliefs, and improving attitudes (Shorthouse et al., 2016). This is supported by 

information from one of the included articles (Wanyonyi et al., 2015), where the educational 

material was found to promote behavioral change, when the participants adopted a more 

active lifestyle at work and during leisure time. When weighing the effort against the potential 

gain, it is unsurprising that providing educational material was considered cost-effective 

(Feuerstein et al., 2000; Rantonen et al., 2016; Slaughter et al., 2015).

To date, there is an abundance of educational material available to the general public in 

several European languages outlining  generic and some specific occupational cases  (appendix 
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i). Much of this material, however, focuses on biomechanical aspects such as ergonomics 

rather than adopting a contemporary understanding of WMSK. Furthermore, it is unclear 

whether the material outlined from national registries or resources is based on scientific 

evidence, on expert opinions, or a combination. Likewise, it is important that the employees 

are provided with information specific to their work tasks and role. Here, it seems important 

to acknowledge  our understanding of health-related issues and technology is evolving 

(Medicine, 2008), suggesting that educational material is constantly adapted to the latest 

evidence. Electronic platforms, containing eHealth modules (Hutting et al., 2015b), would 

allow central updating without the need to replace hard-copies as new evidence emerges.

Methodological considerations and limitations

This scoping review only included studies focusing on educational interventions for managing 

MSK pain in occupational settings. Therefore, the review did not include studies evaluating 

the benefit of such interventions in non-occupational settings. It is conceivable that excluded 

studies not performed in an occupational setting would have included working individuals..

With the inconclusive results in mind, it is important to illustrate that findings favoring 

an educational intervention mainly came from non-randomized studies (Farrokhnia et al., 

2018; Feuerstein et al., 2000; Meinert et al., 2013; Slaughter et al., 2015; Videman et al., 2005; 

Wanyonyi et al., 2015). This may indicate that any intervention aimed at improving MSK pain 

in employees (in this case education) outperformed the option of doing nothing at all. A more 

active approach such as physical exercise (Blangsted et al., 2008; Korshøj et al., 2018; 

Rantonen et al., 2012) or ergonomic advice (Aghilinejad et al., 2016) seems to result in a 

slightly better outcome. However, educational interventions have the advantage of being 

cost-effective.
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Conclusion

To date, there is no evidence to support that work-related MSK pain can be effectively 

avoided. Rather, evidence points towards the need for a shift in management strategies to 

reduce negative consequences of absenteeism and avoid pain-related loss of workability. 

Educational resources may be beneficial in this process as a stand-alone strategy and/or in 

combination with other, more active approaches. The positive effect from using educational 

resources for managing WMSK pain may relate to behavior changes that occur in- and outside 

the workplace. Delivering available education electronically may be most feasible and 

efficient. 
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Appendix i  
Information that is made publicly available, free of charge, by the European 

Union, various public authorities, and trade unions. 

 

Country  Source   Information available   Language  Link 

EU
 c
o
m
m
o
n
 

European 
Agency for 
Safety and 
Health at Work 

Guides and fact sheets related to work‐
related pain. Some fact sheets are 
available in various European languages. 

Various 

EU‐

languages 

link 

European 
Agency for 
Safety and 
Health at Work 

Guides and fact sheets related to work‐
related pain. Some fact sheets are 
available in various European languages. 

Various 

EU‐

languages 

link 

World Health 
Organization 

Prevention of musculoskeletal disorders 
in the workplace 
Information on risk factors and 
preventive measures for employers, 
delegates and trainers in occupational 
health 
Basic rules for preventive action 

Various 

EU‐

languages 

link 

 

A
u
st
ri
a 

Portal der 
Arbeiterkammern 

General information about rules and 
standards that should apply in the 
workplace with reference to the 
legislation.  
These cover e.g.: 

 Work environment 

 Working in hot and cold 
conditions 

 Working with chemical agents 

 Lighting in the workplace 

 Personal protective equipment 

 Sanitary and social facilities  

Austrian  Link 

 

D
en

m
ar
k 

Branchefællesskabet 
for Arbejdsmiljø for 
velfærd og offentlig 
administration 

General information regarding: 

 Psychological work environment 

 Physical health in the workplace 

 Noise, lighting and climate 

 Points for managing directors 

 Design and development of the 
workplace 

 Legal aspects at the workplace 

 Specific information aimed at 
different occupations 

For musculoskeletal pain, there are both 
brochures and videos focusing on 
ergonomics, exercises, and measures to 
prevent pain in the workplace 

Danish  Link 
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The Danish Union of 
Public Employees 
(FOA) 

General information regarding the work 
environment including: 

 Ergonomics  

 Pain in the workplace 

 Prevention of injury  

 Reporting an injury 

 Work place assessment 

Danish  Link 

The Danish Working 
Environment 
Authority 
 

General information regarding the 
working environment including a large 
focus on musculoskeletal pain including: 

 Rules and regulations regarding 
musculoskeletal pain in the 
workplace  

 Pain in the workplace and how to 
prevent it 

 Help to self‐help 

 Ergonomic advice 

 Taking a sick leave 

Danish  Link 

 
Videncenter for 
Arbejdsmiljø 

General information regarding health and 
safety in the workplace. Specific section 
on musculoskeletal pain with suggestions 
regarding: 

 Prevention of pain in the 
workplace  

 What to do when you are in pain 

 Relationship between 
psychological problems and pain 

Danish  Link 

Health and 
Medicines 
Authorities in 
Denmark 

Information for employees with pain in 
the body 

Danish  link 

Danske 
Anlægsgartnere 

Fact sheets and advice for work‐related 
pain 

Danish  link 

Workplace Denmark 
(Arbejdsmiljørådet) 

Report on implementation of changes 
related to health on the workplace 

Danish  link 

BFA‐Service  
(Branchefællesskabet 
for arbejdsmiljø for 
service og 
tjenesteydelser) 

Ergonomic advice for various work groups 
in the service sector (biomedical) 

Danish  link 

Branchefællesskabet 
for arbejdsmiljø i 
industrien 

Advice on how to handle pain for workers 
in the industry 

Danish  link 

Branchefællesskabet 
for Arbejdsmiljø 
(BFA) 

Ergonomic advice for employees in the 
financial sector 

Danish  link 

Vidensråd for 
forebyggelse 

Report: Prevention of injuries and 
diseases in muscles and joints (including a 
chapter on Work‐related pain). 

Danish  link 
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Fr
an

ce
 

Université angers – 
Institut de veille 
sanitaire 

Give extended information about upper 
limb musculoskeletal issues and 
indicators. 
 

French  link 

Ministère du travail 
Page treating about different levels of 
affectation, risk factors, prevention and 
health laws for employer  

French  link 

Institute National de 
recherché et de 
securité 

Document about musculoskeletal 
disorders, why they appear, how to 
react and prevent them. It also 
comments some popular belief 

French  link 

 

G
er
m
an

y 

Krankheitserfarungen 

Information on chronic pain and 

related problems based on interviews 

with patients 

German  link 

Betanet 
Advice for people with work‐related 

pain 
German  link 

 

Ic
el
an

d
  Administration of 

Occupational 

Safety and Health 

Information regarding the promotion of 

health in the work place. Brochure 
Icelandic  Link 

 

It
al
y 

Istituto Nazionale per 

l'Assicurazione contro gli 

Infortuni sul Lavoro e le 

malattie professionali 

(INAIL) 

 

National Institute for 

Insurance against 

Accidents at Work and 

Occupational Diseases 

(INAIL) 

 

www.inail.it 

I disturbi muscoloscheletrici 

lavorativi 

Musculoskeletal work disorders  

 

 

 

Italian 

 

 

Link 

Fondazione Ergo 

Ergo Scientific Fundation 

Le malattie professionali: una 

breve analisi economica 
Italian  Link 
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Occupational diseases: a brief 

economic analysis 

Ministero del Lavoro e 

delle Politiche Sociali 

Ministry of Labor and 

Social Policies 

Salute e sicurezza:  Malattie 

professionali 

 

Health and safety  with focus on 

Occupational diseases 

Italian  Link 

Ministero della Salute 

Ministry of Health 

Home > Temi e professioni > 

Ambiente e salute > Salute e 

sicurezza sul lavoro 

Home> Themes and professions> 

Environment and health> Health 

and safety at work 

Italy  Link 

 

P
o
rt
u
ga
l 

Inspeção‐Geral 

das Atividades 

em Saúde 

Manual of safety and health in the work 

This program focuses on the general 

principles of preventing work‐related 

pain by focusing on: risk assessment, 

preventative measures (technical, 

organisational, social and ergonomic)   

and communication related to risk 

prevention at work 

 

Portuguese  link 

 
Departamento de 
Segurança e 
Saúde no 
Trabalho.  
 

Prevention of the lesions musculoskeletal 

related with the work 

 

Portuguese  link 
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Sp

ai
n
 

Instituto Sindical 
de Trabajo, 
Medio Ambiente 
y Salud 

Workplace Risk Prevention tools for SMEs 
Health Damage. Musculoskeletal Disorders 
(MSDs) 

‐ Health consequences due to lack of 
ergonomics in the workplace 
Musculoskeletal disorders: concept, 
characteristics and evolution  

‐ More frequent musculoskeletal 
disorders and their main causes 

‐  Main musculoskeletal disorders: 
affected areas and pathologies.  

‐ Case study: health damage from 
musculoskeletal disorders.  

‐ Qualification of musculoskeletal 
disorders: accidents at work and 
occupational diseases. 

‐ Baseline: business obligations and 
classification of MSDs 

Spanish  Link 

Instituto 
Nacional de 
Seguridad e 
Higiene en el 
Trabajo (INSHT) 

The various states of health (diseases, 
disorders and damage) refer to functional 
or structural losses and are associated with 
health risk. Pain, as a primary symptom, is 
often associated with work related 
musculoskeletal disorder. Pain, which is an 
example of health status, is the most 
commonly used health indicator. 

Spanish  link 

Secretaría 

General 

Subdirección 

General 

Recursos 

Humanos Área 

de Prevención de 

Riesgos 

Laborales 

In this manual, in order to be able to 

approach the knowledge of these disorders 

and act preventively, they will try: to inform 

the normative aspects that affect the 

worker more directly; Define 

musculoskeletal disorders (MSDs); 

Summarize symptoms that appear most 

often to identify MSDs; See the causes of 

some alterations; Provide strategies to 

prevent the emergence of MSDs, and 

recommendations for performing work in 

ergonomically correct conditions. 

Spanish  link 

Ministerio de 

Trabajo e 

Investigación, 

Secretaria de 

Estado de 

Seguridad Social 

Musculoskeletal disorders, psychopathology 

and pain 

To investigate the existing interrelationship 
in musculoskeletal disorders, 
psychopathology and pain, to reveal the 
mutual interconnectedness of this 
affectation in the determination and 
prolongation of the duration and number of 
processes due to Temporary Work 
Incapacity, which has allowed to situate 
musculoskeletal disorders in the first‐
incapacity. 

Spanish  link 
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Asociación 

Española de 

Especialistas en 

Medicina del 

Trabajo‐AEEMT 

All occupations expose workers to varied 
working conditions and it is accepted that 
work influences the health of workers, 
although regarding cervical and lumbar pain 
it is not known whether the predictive pain 
factors would be specific to the occupation. 
This is why some researchers have focused 
on identifying and identifying chronic neck 
and low back pain predictors in a specific 
cohort of office workers. 

Spanish  link 

EGARSAT‐Mutua 

Colaboradora 

con la Seguridad 

Social 

It is necessary to maintain good working 
conditions. In prevention, order and 
cleanliness are basic elements that help us 
to keep our jobs properly tidy. 

Spanish  link 

Instituto 

Nacional de 

Seguridad e 

Higiene en el 

Trabajo (INSHT) 

Prevention of musculoskeletal disorders in 
the health sector 
This text contains some good design and 
organisation practices, carried out over 
recent years in health sector centres 
forming partners of the working group, to 
reduce or minimise musculoskeletal 
disorders in the health sector. 

Spanish  link 

Instituto 

Nacional de 

Seguridad e 

Higiene en el 

Trabajo (INSHT) 

Risks of musculoskeletal disorders in the 
Spanish workforce 
Overexertion continues to be the leading 
cause of occupational accident with 
discharge; its impact on the working 
population has not stopped growing for 
more than 20 years. 

Spanish  link 

Comisiones 

Obreras de 

Castilla y León 

Manual of musculoskeletal disorders 
In order to address the increasing problem 
of MSDs in the workplace and to address 
the lack of awareness among workers about 
occupational diseases, the Ministry of 
Labour Health has developed this manual 
for all those MSDs whose origins are at 
work so that they are not hidden as 
common illnesses, aimed at delegates and 
workers. 

Spanish  link 

UGT‐Andalucía 

Ergonomic guide of disorders 
musculoskeletal 
In the prevention of musculoskeletal 
disorders, it is essential that our prevention 
delegates inform and facilitate training and 
participation channels for working people. 
With its editing and distribution in the 
workplaces, it will have a prevention tool, 
that, to be sure, will contribute to improve 
working conditions in Andalusia. 

Spanish  link 
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1 

Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for 
Scoping Reviews (PRISMA-ScR) Checklist 

SECTION ITEM PRISMA-ScR CHECKLIST ITEM REPORTED 
ON PAGE # 

TITLE 
Title 1 Identify the report as a scoping review. 

ABSTRACT 

Structured 
summary 

2 

Provide a structured summary that includes (as 
applicable): background, objectives, eligibility criteria, 
sources of evidence, charting methods, results, and 
conclusions that relate to the review questions and 
objectives. 

INTRODUCTION 

Rationale 3 

Describe the rationale for the review in the context of 
what is already known. Explain why the review 
questions/objectives lend themselves to a scoping 
review approach. 

Objectives 4 

Provide an explicit statement of the questions and 
objectives being addressed with reference to their key 
elements (e.g., population or participants, concepts, and 
context) or other relevant key elements used to 
conceptualize the review questions and/or objectives. 

METHODS 

Protocol and 
registration 

5 

Indicate whether a review protocol exists; state if and 
where it can be accessed (e.g., a Web address); and if 
available, provide registration information, including the 
registration number. 

Eligibility criteria 6 
Specify characteristics of the sources of evidence used 
as eligibility criteria (e.g., years considered, language, 
and publication status), and provide a rationale. 

Information 
sources* 

7 

Describe all information sources in the search (e.g., 
databases with dates of coverage and contact with 
authors to identify additional sources), as well as the 
date the most recent search was executed. 

Search 8 
Present the full electronic search strategy for at least 1 
database, including any limits used, such that it could be 
repeated. 

Selection of 
sources of 
evidence† 

9 
State the process for selecting sources of evidence (i.e., 
screening and eligibility) included in the scoping review. 

Data charting 
process‡ 

10 

Describe the methods of charting data from the included 
sources of evidence (e.g., calibrated forms or forms that 
have been tested by the team before their use, and 
whether data charting was done independently or in 
duplicate) and any processes for obtaining and 
confirming data from investigators. 

Data items 11 
List and define all variables for which data were sought 
and any assumptions and simplifications made. 

Critical appraisal of 
individual sources 
of evidence§ 

12 

If done, provide a rationale for conducting a critical 
appraisal of included sources of evidence; describe the 
methods used and how this information was used in any 
data synthesis (if appropriate). 

Synthesis of results 13 
Describe the methods of handling and summarizing the 
data that were charted. 
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2 

SECTION ITEM PRISMA-ScR CHECKLIST ITEM REPORTED 
ON PAGE # 

RESULTS 

Selection of 
sources of 
evidence 

14 

Give numbers of sources of evidence screened, 
assessed for eligibility, and included in the review, with 
reasons for exclusions at each stage, ideally using a flow 
diagram. 

Characteristics of 
sources of 
evidence 

15 
For each source of evidence, present characteristics for 
which data were charted and provide the citations. 

Critical appraisal 
within sources of 
evidence 

16 
If done, present data on critical appraisal of included 
sources of evidence (see item 12). 

Results of 
individual sources 
of evidence 

17 
For each included source of evidence, present the 
relevant data that were charted that relate to the review 
questions and objectives. 

Synthesis of results 18 
Summarize and/or present the charting results as they 
relate to the review questions and objectives. 

DISCUSSION 

Summary of 
evidence 

19 

Summarize the main results (including an overview of 
concepts, themes, and types of evidence available), link 
to the review questions and objectives, and consider the 
relevance to key groups. 

Limitations 20 Discuss the limitations of the scoping review process. 

Conclusions 21 
Provide a general interpretation of the results with 
respect to the review questions and objectives, as well 
as potential implications and/or next steps. 

FUNDING 

Funding 22 

Describe sources of funding for the included sources of 
evidence, as well as sources of funding for the scoping 
review. Describe the role of the funders of the scoping 
review. 

JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and Meta-Analyses 
extension for Scoping Reviews. 
* Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media
platforms, and Web sites.
† A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g.,
quantitative and/or qualitative research, expert opinion, and policy documents) that may be eligible in a scoping
review as opposed to only studies. This is not to be confused with information sources (see first footnote).
‡ The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) refer to the
process of data extraction in a scoping review as data charting.
§ The process of systematically examining research evidence to assess its validity, results, and relevance before
using it to inform a decision. This term is used for items 12 and 19 instead of "risk of bias" (which is more applicable
to systematic reviews of interventions) to include and acknowledge the various sources of evidence that may be used
in a scoping review (e.g., quantitative and/or qualitative research, expert opinion, and policy document).

From: Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews (PRISMA-
ScR): Checklist and Explanation. Ann Intern Med. ;169:467–473. doi: 10.7326/M18-0850
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Abstract

Background: Musculoskeletal (MSK) pain is the primary contributor to disability worldwide. 

There is a growing consensus that MSK pain is as a recurrent multi-factorial condition 

underpinned by health and lifestyle factors. Studies suggest that education on work-related 

pain and individualized advice could be essential and effective for managing persistent MSK 

pain. Objective: The objective of this scoping review was to map the existing educational 

resources for work-related MSK (WRMSK) pain, and the effects of implementing educational 

strategies in the workplace on managing WRMSK pain. Methods: This scoping review assessed 

original studies that implemented and assessed education as a strategy to manage WMSK 

pain. Literature search strategies were developed using thesaurus headings (i.e. MeSH and 

CINAHL headings), and free-text search including words related to MSK in an occupational 

setting. The search was carried out in PUBMED, CINAHL, COCHRANE LIBRARY and WEB OF 

SCIENCE in the period 12.-14. February 2019. Results: A total of 19 peer-reviewed articles 

were included and the study design, aim, and outcomes were summarized. Of the 19 peer-

reviewed articles, 10 RCT studies assessed the influence of education on work-related MSK 

pain. Many studies provided a limited description of the education material and 

assessed/utilized different methods of delivery.  A majority of studies concluded education 

positively influences work-related MSK pain. Further, some studies reported additive effects 

of physical activity or ergonomic adjustments.  Conclusions: There is a gap in knowledge 

regarding the best content and delivery of education of material in the workplace.  Although 
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beneficial outcomes were reported, more RCT studies are required to determine the effects 

of education material as compared to other interventions, such as exercise or behavioral 

therapy.

Strengths and limitations

 The study design allowed for including literature from non-randomized studies to 

investigate the role of education for managing work-related musculoskeletal pain

 The study presents a broad overview of resources available for healthcare professional 

and the general public regarding work-related musculoskeletal pain

 Relevant studies conducted in working populations may have been excluded if the 

article did not state that the focus was on work-related pain

 The scoping review search strategy was not peer-reviewed
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Introduction

The socioeconomic impact of MSK pain-related disability and associated work absenteeism 

affects the individual worker, the family, the worker’s organization, and society (1-4). Efforts 

to prevent work-related MSK (WMSK) pain by modifying the physical load seem inadequate 

(5, 6) and the lack of effects may pertain to the nature of MSK pain where e.g. psychological 

health and lifestyle-related factors play a significant role (2, 7, 8). Therefore, strategies for 

addressing WMSK pain require re-conceptualization (7, 9, 10) and inclusion of multifactorial 

approaches. Ultimately, re-conceptualizing the understanding of WMSK pain would imply an 

abandonment of a direct (causal) relation between work-related activities (e.g. sitting, lifting, 

and load) and WMSK pain. Instead, work-related activities should be considered one of many 

contributors to WMSK pain (4).

By accounting for the multidimensional nature of WMSK pain and individual variability, 

a previous interventional study (11) demonstrated a small, but significant pain reduction 

where the level of pain relief was significantly associated with the number of clinician-worker 

interactions. A similar effect was observed on return to work when a multidisciplinary 

approach including a brief two-session intervention with a healthcare professional (12). 

From a socioeconomic perspective, enabling individuals return or continue to work 

despite having episodes of recurrent pain may be beneficial for the individual worker and the 

organization (13). In this regard, organizations should adopt a broad approach, appreciating 

the multidimensional nature of pain for ensuring workability instead of solely focusing on 

prevention and management of WMSK pain (14). Successful rehabilitation of WMSK may 
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depend upon better collaboration and communication between the organization, managers, 

and the individual worker (10, 15). Furthermore, communicating education about work-

related pain and individualized advice could be essential for the management of persistent 

MSK pain (16-18). In fact, communication of non-threatening information about MSK pain may 

reduce absenteeism (19, 20). However, an overview of educational material for employees for 

the self-management of WMSK pain, implementation strategies for pain management within 

the workplace is lacking.

The objective of this scoping review was to map the existing educational resources 

focusing on WMSK pain. Moreover, the objective was to provide an overview of the available 

evidence on implementation of educational resources in occupational settings to help 

managing WMSK pain.  

Methods

Study design and literature search strategies 

This scoping review included original studies that implemented and assessed education as a 

strategy to manage WMSK pain. A scoping review was chosen as a starting point to get a broad 

overview of any existing evidence in the field. The reporting of this scoping review follows the 

PRISMA-ScR guidelines (21).

The literature search strategy was developed to consider population, concept, and 

context (PCC); Educational strategies to manage WMSK pain in a working population. For the 

purpose of this scoping review, educational strategies were defined as an initiative designed 

to educate the employees with the aim of promoting occupational health in the workplace. 

Additionally, management strategy was defined as a method aimed at preventing or reducing 
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the burden of MSK pain in an occupational setting. Studies were included if the effect of 

education was assessed in any way (i.e. as the primary intervention or control) and if they 

were i) based on peer-reviewed research articles performed on adult humans (above 18 

years), ii) had full-text available in English, iii) were focused on occupational-related pain in a 

working population, and iv) described management strategies aimed at promoting retention 

or wellbeing in the work place. A Prisma diagram, divided into the categories identification, 

screening, eligibility and inclusion was used to document and guide the screening process as 

recommended (22)(fig.1). After identification and removal of duplicates, studies were 

excluded in the screening process (title and abstract) if i) no abstract was available, ii) they 

were not in English or iii) if title and abstract indicated that the focus of the article was outside 

the scope of the review. When screening for eligibility (full text), articles were excluded if i) 

the intervention was wrong (i.e. non-educational), ii) the study design was wrong (e.g. opinion 

papers or prevalence studies) or iii) if the study was conducted in a non-occupational context 

(e.g. the educational intervention was not specifically aimed at a working population).    

Literature search strategies were developed using thesaurus headings (i.e. MeSH and 

CINAHL headings), and free-text search including words related to MSK in an occupational 

setting. The search was carried out in PUBMED, CINAHL, COCHRANE LIBRARY and WEB OF 

SCIENCE in the period 12.-14. February 2019. According to the indexing in PUBMED, the MeSH 

term “musculoskeletal pain” only covers the terms myalgia and pelvic girdle pain. Therefore, 

the MeSH terms “Neck pain”, “Back pain” and “Shoulder pain” were added in the PUBMED 

search, as these were the areas considered to be most frequently investigated and reported 

in relation to occupational-related MSK pain (23). For a detailed description of the search 

strategy in each database, see table 1. No restrictions on publication year were applied in 

order to enable full mapping of the area. When all records had been identified using the 
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selection criteria, the reference lists of the included studies were screened to identify 

additional relevant studies. All studies identified using the literature search strategies were 

uploaded to Mendeley (Mendeley Ltd., Elsevier, London 2019) which was used for reference 

management and removal of duplicates. 

Educational and information sources for employees

Various educational resources regarding occupational health are available to the public in an 

online format, e.g. the European Agency for Safety and Health at Work website 

(www.osha.europa.eu). Although the credibility of these resources cannot be evaluated in a 

scoping review, a mapping of such resources (grey literature) was performed to obtain a broad 

overview of available educational resources for employees regarding MSK pain and how to 

self-manage WMSK. For these purposes, a free-text Google search was conducted using 

search terms relating to MSK in the workplace. Only resources from public authorities and 

trade unions in Europe were included in the search.

Study selection and synthesis of results

The screening process consisted of two steps and an overview can be seen in figure 1. In the 

first step, two investigators (TSP and SAB) independently identified potentially eligible articles 

by screening the title and abstract. For calibration purposes, the two investigators compared 

their findings after screening the first 100 papers from the first database (Pubmed). This was 

done to improve the inter-rater reliability in the screening process. In the second step, the 

same investigators reviewed a full-text version of the articles for eligibility. If consensus was 

not reached, a third member of the research group (MV) had the final vote. 
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In the first step, articles were considered potentially eligible if the effects of education 

in an occupational setting where MSK pain was specifically evaluated. Education focused on 

the employees’ understanding or knowledge on how to prevent and/or manage MSK pain in 

an occupational setting.

The objective of this scoping review was to map existing evidence. With this study design 

in mind, no attempt was made to critically evaluate the methodology or the overall confidence 

in the results from the included articles as discussed by Arksey & O’Malley (24). To map the 

existing evidence, the study design, objectives, method of delivery, and main findings from 

the eligible articles were summarized and tabulated (table 2). The goal the scoping review was 

to then provide an overview based on a qualitative synthesis covering the following three 

themes:

 The overall outcome of using education to manage occupational-related MSK pain 

 Potential influence of delivery method 

 The individual workers’ subjective evaluation of the educational intervention for 

managing their occupational-related MSK pain 

The qualitative synthesis included a distinction between the mode of education delivery, 

which covered booklet/pamphlet, electronic resources (landing page or website), face-to-

face, or a combination.

Patient and Public Involvement

For this scoping review, patients’ priorities, experience and preferences were not involved in 

the design of the study, forming the aims, search strategies or data-syntheses. Study findings 

will be disseminated on a publicly available platform (websites and on social media).  
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Results

After duplicate removal, the search strategy revealed 1015 articles. As outlined in figure 1, 

after excluding articles that did not fulfill the inclusion criteria based on screening of title and 

abstract (screening), 87 articles were included for full-text screening (eligibility). Following full-

text screening additional 68 articles were excluded, leaving 19 peer-reviewed articles for final 

inclusion (inclusion). The included studies are listed in table 2 where information regarding 

study design, aim of the study, and outcomes of the three themes are presented. The two 

investigators (TSP and SAB) had an agreement of 75% after screening title and abstract. 

Consensus was reached in the remaining 25% without the involvement of the third 

investigator. 
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Characteristics of included studies

Of the 19 studies included, 10 studies were randomized controlled trials (25-34). Eight studies 

utilized a prospective design where educational management strategies were tested using one 

(35-39) or two groups (40-42). One study (43) utilized a mixed methods design to assess the 

individual workers’ experience of the educational intervention. Further detail of the included 

studies can be found in table 2

Synthesis of findings

Components of education to manage occupational-related MSK pain

The content of the educational setup and content varied between the included studies where 

three themes for  methods of delivery emerged:  written material in a hard copy (e.g. 

pamphlet or book) (25, 27, 29, 32-34, 36, 41, 43), electronic delivery (29, 30, 38, 39) or a 

teacher-student setting (e.g. lecture or face-to-face teaching/mentoring) (25, 26, 28, 31, 35, 

37, 40, 42). Some of these included studies employed a mixed approach where education was 

supplemented by a more active approach (see section: Potential influence of delivery method 

and table 2). 

The overall outcome of using education to manage occupational-related MSK pain

The included studies were heterogeneous with regards to study design. Some studies lacked 

comparators (35-39) and others focused on improving physiological parameters such as 

aerobic capacity (28, 31) and strength (26). In general, a map of the existing evidence indicates 

that an educational intervention may positively influence musculoskeletal pain in the 

Page 11 of 34

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

workplace. Especially when including factors such as absence from work (26, 29, 33, 40, 41) 

and cost-benefits of staying at work despite pain (37, 39, 41). However, it needs to be 

acknowledged that favorable findings came from studies lacking a comparator (35-39). Also, 

in some of the studies the educational arm was considered the control condition where the 

focus was on improving physiological parameters such as aerobic capacity (28, 31) and 

strength (26) suggesting that the power to detect significant changes in the educational arm 

might have been insufficient. 

Potential influence of delivery method 

It is unclear from the included studies whether adding more active components to the 

educational intervention with (i.e., additional verbal education, exercise, or multidisciplinary 

rehabilitation). In this regard, adding ergonomic advice or exercise, was suggested to have 

additional benefits (25, 33), although inconsistent findings were evident (27). For example, 

combining an educational booklet with face-to-face advice resulted in little or no additive 

effect on low back pain as assessed by  pain levels, cost, or absence from work (32, 41). A face-

to-face intervention however may ensure better retention of the educational information as 

compared to electronic delivery, such as through  email (43).

The individual workers’ subjective evaluation of an educational intervention 

Three of the included studies (30, 39, 43) evaluated the subjective experience of participation 

in the study. Hutting et al. investigated how six different online (eHealth) modules were 

received by the participants (30). Overall, this initiative was considered positive as it provided 

the participants with insight into their own condition and on how they could influence it 

themselves by implementing behavior changes in- and outside the workplace. Behavioral 
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change can be facilitated by the information in the provided material regarding e.g. 

ergonomics and exercise (at home and in the workplace). As a result, participants felt more 

confident in self-managing their pain condition (39, 43). In contrast to this, many workers may 

find it challenging to implement changes in their workplace as this might require unavailable 

resources (e.g. office furniture and/or assistive equipment) (43).

Educational and information sources for the general public

A number of resources were found in several European countries (appendix i). The search was 

confined to European countries. This was done to get an overview of the available resources 

in countries with a similar structure with regards to organization of the occupational and 

healthcare sectors.  The available material was presented in writing, infographics, or video. All 

of these resources were uni-directional in the sense that they did not have any interactive 

features. The results from the literature search indicate an abundance of material. This 

material was available in generic and less often, occupational specific, for employees in several 

European languages.

Discussion

This scoping review aimed at mapping the available educational initiatives for managing MSK 

pain at the workplace. The overall literature is heterogeneous and ranges between expert 

statements to randomized control trials. The available literature does therefore not allow for 

any conclusions on whether educational interventions are effective as a stand-alone 

management strategy for WMSK pain. Also, it is unclear whether the method of delivery is an 

important factor to consider and whether education needs to be combined with other 

interventions. 
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Education as a means to manage work-related musculoskeletal pain

It is clear from the literature presented in this scoping review (table 2) that education is 

deemed relevant for managing MSK pain at the workplace. However, one could argue that a 

relationship between attention given to the individual and the perceived outcome exists. 

Offering more services or options, relevant to the job function and/or individual may have an 

additive effect on the outcome (33, 44).

The availability of educational material also seems to matter, i.e. that the employee feels 

that educational material can be accessed when needed (45). Also, it may be important that 

the intervention is directly related to the work functions of the employee in order to secure 

the relevance (46). When developing an eHealth educational module aimed at employees with 

MSK pain in the upper extremities and neck, Hutting et al. demonstrated a need to address 

both generic and specific work functions (47). By using an eHealth module for such purposes, 

employees gained insight and awareness about their complaints which ultimately improved 

acceptance and coping strategies (45). The educational information therefore should aim 

broadly and include the etiology of the pain experience, how emotional factors may play a 

role, how to deal with a high workload, considerations of available work capacity, and the 

ability to set limits. The educational material should aim to improve the employee’s 

knowledge of the work environment, including communication with colleagues and superiors, 

which may involve how to ask for help (43).

Even though educational booklets may not be effective in preventing the onset of MSK 

pain, such as low back pain, beneficial may emerge as promoting behavioral change, modifying 

health beliefs, and improving attitudes (48). This is supported by information from one of the 

included articles (43), where the educational material was found to promote behavioral 
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change, when the participants adopted a more active lifestyle at work and during leisure time. 

When weighing the effort against the potential gain, it is unsurprising that providing 

educational material was considered cost-effective (37, 39, 41).

To date, an abundance of educational material is available to the general public in 

several European languages outlining generic and some specific occupational cases  (appendix 

i). Much of this material, however, focuses on biomechanical aspects such as ergonomics 

rather than adopting a contemporary understanding of WMSK. Furthermore, it is unclear 

whether the material outlined from national registries or resources is based on scientific 

evidence, on expert opinions, or a combination. Likewise, it is important that the employees 

are provided with information specific to their work tasks and role. Here, it seems important 

to acknowledge  our understanding of health-related issues and technology is evolving (49), 

suggesting that educational material is constantly adapted to the latest evidence. Electronic 

platforms, containing eHealth modules (30), would allow central updating without the need 

to replace hard-copies as new evidence emerges.

Methodological considerations and limitations

This scoping review only included studies focusing on educational interventions for managing 

MSK pain in occupational settings. Therefore, the review did not include studies evaluating 

the benefit of such interventions in non-occupational settings. It is conceivable that excluded 

studies not performed in an occupational setting would have included working individuals. On 

the same note, the literature search was limited to English only, which inevitably might have 

excluded relevant information from scientific studies and other sources. In addition to this, 

the search for educational and information sources for employees was confined to European 

countries. This inevitably limited the number of educational resources in this review. 
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Subjecting the search strategy for peer-review could add rigor to the search strategy 

(50). However, as an initial assessment in this area of scoping review this was considered 

unnecessary.  Nonetheless, future scoping reviews may benefit such a process. 

It is important to illustrate that findings favoring an educational intervention mainly 

came from non-randomized studies (36-39, 42, 43). This may indicate that any intervention 

aimed at improving MSK pain in employees (in this case education) outperformed the option 

of doing nothing at all. A more active approach such as physical exercise (26, 31, 33) or 

ergonomic advice (25) seems to result in a slightly better outcome. However, educational 

interventions have the advantage of being cost-effective.

Conclusion

Some of the articles included in this scoping review suggest that educational resources can 

positively influence absenteeism and pain-related loss of workability. There is however, a gap 

in knowledge regarding the best content and delivery of education of material in the 

workplace.  Although beneficial outcomes were reported, more RCT studies are required to 

determine the effects of education material as compared to other interventions, such as 

exercise or behavioral therapy.
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Table 1. Search strategy for all the included databases. 

Source 
Thesaurus headings / free-text 

search
Results Date of search 

Occupational health 29074

Musculoskeletal pain 3864

Neck pain 6264

Back pain 35590

Shoulder pain 4331

“Occupational health” AND 

“Musculoskeletal pain” 
288

PU
BM

ED

((((("Musculoskeletal Pain"[Mesh]) OR 

"Neck Pain"[Mesh]) OR "Back 

Pain"[Mesh]) OR "Shoulder 

Pain"[Mesh])) AND "Occupational 

Health"[Mesh]

410

14.02.2019

Occupational health 39950

Musculoskeletal pain 3943

CI
N

AH
L

“Occupational health” AND 

“musculoskeletal pain”
125

11.02.2019

Occupational health 562

musculoskeletal pain 694

“Occupational health” AND 

“musculoskeletal pain”
135

Co
ch

ra
ne

 d
at

ab
as

e

(“Occupational health” [Mesh]) AND 

(“musculoskeletal pain” [Mesh])
40

14.02.2019

W
eb

 o
f 

Sc
ie

nc
e “Occupational health” AND 

“musculoskeletal pain”
155 12.02.2019

Total number of hits 1153
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Table 2. Table 2. The table depicts the study design, aim, and outcome of the included studies. Likewise, it depicts the country the study was 
conducted in, the occupational group in focus and the mode of delivery. The articles are presented in a chronological order.

Author Study 
design 

Country Main aim of 
study 

Target 
group

Method of 
delivery

Data collection
period 

Outcome

Farrokhnia et 
al (36) 

Prospective 
cohort study – 
single arm

Iran 

Evaluate the effect of 
education related to 
good body posture and 
stretching exercises on 
musculoskeletal pain

Dentists Educational 
pamphlets 

Measurements conducted 
at baseline and two 
months after intervention

A significant reduction in musculoskeletal pain in 
neck, right shoulder, left shoulder, upper back, and 
right wrist following the educational intervention

Korshøj et al 
(31) Randomized 

controlled trial Denmark

Evaluate the effect of 
aerobic exercise on 
musculoskeletal pain at 
4- and 12-months 
follow-up. The aerobic 
exercise group was 
compared with a health 
promotion group 
receiving lectures

Cleaners Five two hour long 
lectures (control arm)

Measurements conducted 
at baseline, at four months 
and 12 months follow-up 
after intervention

Clinically significant reductions in pain intensity for 
neck, shoulders, arms/wrists in the aerobic exercise 
group, compared to the education group 

A reduction in low back pain within the health 
promotion group evident at 12-month follow-up.

Rantonen et 
al (41)

Prospective 
quasi 
experimental 
study

Finland

To assess cost-
effectiveness of a 
patient information 
booklet for employees 
in forestry company 
reporting mild low 
back pain

Employees in a 
forestry 
company

Booklet or booklet + a 
face-to-face review of 
the booklet

Measurements conducted 
at baseline and at 3, 6, 12, 
and 24 months follow-up

Combination of booklet information and face-to-
face advice reduced the costs of health care (87 % 
probability), but the additive effect (compared to 
booklet alone) was negligible.

Ratzon et al 
(34)

An assigned 
randomized 
control trial

Israel

To examine the effect 
of a personalized 
ergonomic 
intervention, focusing 
on body posture during 
common work tasks, as 
compared to a control 
group receiving 
instructions sheets and 
explanations of 
principles of proper 
work performance, for 
hospital nurses with 
musculoskeletal pain

Nurses working 
in a hospital 
setting

An instructions sheet
(control group) 

Measurements conducted 
at baseline with follow-up 
after 6 months

No significant differences were found in the level of 
pain or number of painful body regions or in the 
level between the intervention and control group 
that only got information/education in writing (no 
practical exercise/instructions)
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Hutting et al 
(30) A randomized 

control trial
The 
Netherlands

To evaluate the 
effectiveness of a self-
management 
intervention (including 
an eHealth module),
compared with usual 
care, in employees with 
chronic, non-specific 
complaints of the arm, 
neck or shoulder 

University and 
general 
population

Group sessions (6) 
supplemented by an 
eHealth module 
(available for 12 
months)

Measurements at baseline, 
at 3, 6 and 12 months

No significant between-group differences were 
found on most outcome measures, although the 
self-management intervention improved the 
participants’ perceived disability during work.
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Appendix i  
Information that is made publicly available, free of charge, by the European 

Union, various public authorities, and trade unions. 

 

Country Source  Information available  Language Link 

EU
 c

o
m

m
o

n
 

European 
Agency for 
Safety and 
Health at Work 

Guides and fact sheets related to work-
related pain. Some fact sheets are 
available in various European languages. 

Various 

EU-

languages 

link 

World Health 
Organization 

Prevention of musculoskeletal disorders 
in the workplace 
Information on risk factors and 
preventive measures for employers, 
delegates and trainers in occupational 
health 
Basic rules for preventive action 

Various 

EU-

languages 

link 

 

A
u

st
ri

a 

Portal der 
Arbeiterkammern 

General information about rules and 
standards that should apply in the 
workplace with reference to the 
legislation.  
These cover e.g.: 

 Work environment 

 Working in hot and cold 
conditions 

 Working with chemical agents 

 Lighting in the workplace 

 Personal protective equipment 

 Sanitary and social facilities  

Austrian Link 

 

D
en

m
ar

k 

Branchefællesskabet 
for Arbejdsmiljø for 
velfærd og offentlig 
administration 

General information regarding: 

 Psychological work environment 

 Physical health in the workplace 

 Noise, lighting and climate 

 Points for managing directors 

 Design and development of the 
workplace 

 Legal aspects at the workplace 

 Specific information aimed at 
different occupations 

For musculoskeletal pain, there are both 
brochures and videos focusing on 
ergonomics, exercises, and measures to 
prevent pain in the workplace 

Danish Link 
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https://osha.europa.eu/en/search/site?search_block_form=work+related+pain&op=Search
https://www.who.int/occupational_health/publications/en/pwh5sp.pdf
http://www.arbeiterkammer.at/beratung/ArbeitundGesundheit/index.html
https://www.arbejdsmiljoweb.dk/din_arbejdsplads
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The Danish Union of 
Public Employees 
(FOA) 

General information regarding the work 
environment including: 

 Ergonomics  

 Pain in the workplace 

 Prevention of injury  

 Reporting an injury 

 Work place assessment 

Danish Link 

The Danish Working 
Environment 
Authority 
 

General information regarding the 
working environment including a large 
focus on musculoskeletal pain including: 

 Rules and regulations regarding 
musculoskeletal pain in the 
workplace  

 Pain in the workplace and how to 
prevent it 

 Help to self-help 

 Ergonomic advice 

 Taking a sick leave 

Danish Link 

 
Videncenter for 
Arbejdsmiljø 

General information regarding health and 
safety in the workplace. Specific section 
on musculoskeletal pain with suggestions 
regarding: 

 Prevention of pain in the 
workplace  

 What to do when you are in pain 

 Relationship between 
psychological problems and pain 

Danish Link 

Health and 
Medicines 
Authorities in 
Denmark 

Information for employees with pain in 
the body 

Danish link 

Danske 
Anlægsgartnere 

Fact sheets and advice for work-related 
pain 

Danish link 

Workplace Denmark 
(Arbejdsmiljørådet) 

Report on implementation of changes 
related to health on the workplace 

Danish link 

BFA-Service  
(Branchefællesskabet 
for arbejdsmiljø for 
service og 
tjenesteydelser) 

Ergonomic advice for various work groups 
in the service sector (biomedical) 

Danish link 

Branchefællesskabet 
for arbejdsmiljø i 
industrien 

Advice on how to handle pain for workers 
in the industry 

Danish link 

Branchefællesskabet 
for Arbejdsmiljø 
(BFA) 

Ergonomic advice for employees in the 
financial sector 

Danish link 

Vidensråd for 
forebyggelse 

Report: Prevention of injuries and 
diseases in muscles and joints (including a 
chapter on Work-related pain). 

Danish link 
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https://www.foa.dk/forbund/temaer/a-i/arbejdsmiljoe/ergonomiske-belastninger
https://www.amid.dk/viden-og-forebyggelse/fysisk-arbejdsmiljoe/smerter-i-muskler-og-led/
https://mitarbejdsmiljo.dk/pakker/kom-godt-i-gang-med-forebyggelse-og-haandtering-af-smerter-i-muskler-og-led
https://www.sst.dk/da/nyheder/2017/~/media/6850A67617054D0AAFB28A980305B377.ashx
https://www.sst.dk/da/nyheder/2017/~/media/6850A67617054D0AAFB28A980305B377.ashx
https://www.amr.dk/muskel--og-skeletbesvaer.aspx
https://bfa-service.dk/emner/fysisk-arbejdsmiljoe/ergonomi-msb/muskel-og-skeletbesvaer-msb
https://www.bfa-i.dk/arbejdsmiljoeemner/ergonomi/job-krop-i-industrien/job-krop-i-industrien-kampagne-2015/arbejdspladsen-kan-goere-mere-end-at-forebygge
http://bfafinans.dk/soeg-13?q=smerte
http://www.vidensraad.dk/sites/default/files/vidensrad_for_forebyggelse_forebyggelse_af_skader_og_sygdomme_i_muskler_og_led_2015.pdf
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Fr

an
ce

 

Université angers – 
Institut de veille 
sanitaire 

Give extended information about upper 
limb musculoskeletal issues and 
indicators. 
 

French link 

Ministère du travail 
Page treating about different levels of 
affectation, risk factors, prevention and 
health laws for employer  

French link 

Institute National de 
recherché et de 
securité 

Document about musculoskeletal 
disorders, why they appear, how to 
react and prevent them. It also 
comments some popular belief 

French link 

 

G
er

m
an

y 

Krankheitserfarungen 

Information on chronic pain and 

related problems based on interviews 

with patients 

German link 

Betanet 
Advice for people with work-related 

pain 
German link 

 

Ic
el

an
d

 Administration of 

Occupational 

Safety and Health 

Information regarding the promotion of 

health in the work place. Brochure 
Icelandic Link 

 

It
al

y 

Istituto Nazionale per 

l'Assicurazione contro gli 

Infortuni sul Lavoro e le 

malattie professionali 

(INAIL) 

 

National Institute for 

Insurance against 

Accidents at Work and 

Occupational Diseases 

(INAIL) 

 

www.inail.it 

I disturbi muscoloscheletrici 

lavorativi 

Musculoskeletal work disorders  

 

 

 

Italian 

 

 

Link 

Fondazione Ergo 

Ergo Scientific Fundation 

Le malattie professionali: una 

breve analisi economica 
Italian Link 
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https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=2ahUKEwjPuKShvbPgAhUC1-AKHZFKBO4QFjAAegQIAxAC&url=http%3A%2F%2Finvs.santepubliquefrance.fr%2Fcontent%2Fdownload%2F102570%2F370453%2Fversion%2F3%2Ffile%2Frapport_indicateurs_sante_travail.pdf&usg=AOvVaw0SeTeEeYkjPYjrGCfUxPdp
https://travail-emploi.gouv.fr/sante-au-travail/prevention-des-risques-pour-la-sante-au-travail/article/troubles-musculo-squelettiques-de-quoi-parle-t-on
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=2ahUKEwjUi6b7w7PgAhWSlxQKHcakBUYQFjAAegQICRAC&url=http%3A%2F%2Fwww.risquesprofessionnels.ameli.fr%2Ffileadmin%2Fuser_upload%2Fdocument_PDF_a_telecharger%2FPrevention%2520des%2520TMS.pdf&usg=AOvVaw1GWZamifbVdT52k6bmgE1I
https://www.krankheitserfahrungen.de/module/chronischer-schmerz
https://www.betanet.de/arbeiten-und-schmerzmitteleinnahme.html
https://www.vinnueftirlit.is/vinnuvernd/heilsuvernd-a-vinnustad/
http://www.salute.gov.it/imgs/C_17_opuscoliPoster_166_allegato.pdf
http://ergo-mtm.it/upload/pdf/Quaderno_MalattieProfessionali.compressed.pdf
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Occupational diseases: a brief 

economic analysis 

Ministero del Lavoro e 

delle Politiche Sociali 

Ministry of Labor and 

Social Policies 

Salute e sicurezza:  Malattie 

professionali 

 

Health and safety  with focus on 

Occupational diseases 

Italian Link 

Ministero della Salute 

Ministry of Health 

Home > Temi e professioni > 

Ambiente e salute > Salute e 

sicurezza sul lavoro 

Home> Themes and professions> 

Environment and health> Health 

and safety at work 

Italy Link 

 

P
o

rt
u

ga
l 

Inspeção-Geral 

das Atividades 

em Saúde 

Manual of safety and health in the work 

This program focuses on the general 

principles of preventing work-related 

pain by focusing on: risk assessment, 

preventative measures (technical, 

organisational, social and ergonomic)   

and communication related to risk 

prevention at work 

 

Portuguese link 

 
Departamento de 
Segurança e 
Saúde no 
Trabalho.  
 

Prevention of the lesions musculoskeletal 

related with the work 

 

Portuguese link 
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http://www.lavoro.gov.it/temi-e-priorita/salute-e-sicurezza/focus-on/Malattie-professionali/Pagine/default.aspx
http://www.salute.gov.it/portale/temi/p2_4.jsp?lingua=italiano&tema=Ambiente%20e%20salute&area=Sicurezza%20lavoro
http://www.igas.min-saude.pt/wp-content/uploads/2017/04/Manual_Seguranca_e_saude_no_trabalho.pdf
https://www.google.pt/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=2ahUKEwjezbXXwrPgAhUP3RoKHdxqDhkQFjACegQIBxAC&url=https%3A%2F%2Fwww.dgs.pt%2Fdocumentos-e-publicacoes%2Flesoes-musculoesqueleticas-relacionadas-com-o-trabalho-pdf.aspx&usg=AOvVaw16iEAdABJ9S2hM7wU-syxN
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Sp

ai
n

 

Instituto Sindical 
de Trabajo, 
Medio Ambiente 
y Salud 

Workplace Risk Prevention tools for SMEs 
Health Damage. Musculoskeletal Disorders 
(MSDs) 

- Health consequences due to lack of 
ergonomics in the workplace 
Musculoskeletal disorders: concept, 
characteristics and evolution  

- More frequent musculoskeletal 
disorders and their main causes 

-  Main musculoskeletal disorders: 
affected areas and pathologies.  

- Case study: health damage from 
musculoskeletal disorders.  

- Qualification of musculoskeletal 
disorders: accidents at work and 
occupational diseases. 

- Baseline: business obligations and 
classification of MSDs 

Spanish Link 

Instituto 
Nacional de 
Seguridad e 
Higiene en el 
Trabajo (INSHT) 

The various states of health (diseases, 
disorders and damage) refer to functional 
or structural losses and are associated with 
health risk. Pain, as a primary symptom, is 
often associated with work related 
musculoskeletal disorder. Pain, which is an 
example of health status, is the most 
commonly used health indicator. 

Spanish link 

Secretaría 

General 

Subdirección 

General 

Recursos 

Humanos Área 

de Prevención de 

Riesgos 

Laborales 

In this manual, in order to be able to 

approach the knowledge of these disorders 

and act preventively, they will try: to inform 

the normative aspects that affect the 

worker more directly; Define 

musculoskeletal disorders (MSDs); 

Summarize symptoms that appear most 

often to identify MSDs; See the causes of 

some alterations; Provide strategies to 

prevent the emergence of MSDs, and 

recommendations for performing work in 

ergonomically correct conditions. 

Spanish link 

Ministerio de 

Trabajo e 

Investigación, 

Secretaria de 

Estado de 

Seguridad Social 

Musculoskeletal disorders, psychopathology 

and pain 

To investigate the existing interrelationship 
in musculoskeletal disorders, 
psychopathology and pain, to reveal the 
mutual interconnectedness of this 
affectation in the determination and 
prolongation of the duration and number of 
processes due to Temporary Work 
Incapacity, which has allowed to situate 
musculoskeletal disorders in the first-
incapacity. 

Spanish link 
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http://www.istas.net/web/cajah/M2.Da%C3%B1osSalud.TME.pdf
http://www.insht.es/InshtWeb/Contenidos/Documentacion/PUBLICACIONES%20PERIODICAS/Rev_INSHT/2014/77/SST_77_enlaces-pequ.pdf
http://www.icv.csic.es/prevencion/Documentos/manuales/manual_tme.pdf
http://www.seg-social.es/wps/wcm/connect/wss/2250cf8c-1f6f-4562-a1f5-6094946c0878/PF09_38.pdf?MOD=AJPERES&amp;CVID=
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Asociación 

Española de 

Especialistas en 

Medicina del 

Trabajo-AEEMT 

All occupations expose workers to varied 
working conditions and it is accepted that 
work influences the health of workers, 
although regarding cervical and lumbar pain 
it is not known whether the predictive pain 
factors would be specific to the occupation. 
This is why some researchers have focused 
on identifying and identifying chronic neck 
and low back pain predictors in a specific 
cohort of office workers. 

Spanish link 

EGARSAT-Mutua 

Colaboradora 

con la Seguridad 

Social 

It is necessary to maintain good working 
conditions. In prevention, order and 
cleanliness are basic elements that help us 
to keep our jobs properly tidy. 

Spanish link 

Instituto 

Nacional de 

Seguridad e 

Higiene en el 

Trabajo (INSHT) 

Prevention of musculoskeletal disorders in 
the health sector 
This text contains some good design and 
organisation practices, carried out over 
recent years in health sector centres 
forming partners of the working group, to 
reduce or minimise musculoskeletal 
disorders in the health sector. 

Spanish link 

Instituto 

Nacional de 

Seguridad e 

Higiene en el 

Trabajo (INSHT) 

Risks of musculoskeletal disorders in the 
Spanish workforce 
Overexertion continues to be the leading 
cause of occupational accident with 
discharge; its impact on the working 
population has not stopped growing for 
more than 20 years. 

Spanish link 

Comisiones 

Obreras de 

Castilla y León 

Manual of musculoskeletal disorders 
In order to address the increasing problem 
of MSDs in the workplace and to address 
the lack of awareness among workers about 
occupational diseases, the Ministry of 
Labour Health has developed this manual 
for all those MSDs whose origins are at 
work so that they are not hidden as 
common illnesses, aimed at delegates and 
workers. 

Spanish link 

UGT-Andalucía 

Ergonomic guide of disorders 
musculoskeletal 
In the prevention of musculoskeletal 
disorders, it is essential that our prevention 
delegates inform and facilitate training and 
participation channels for working people. 
With its editing and distribution in the 
workplaces, it will have a prevention tool, 
that, to be sure, will contribute to improve 
working conditions in Andalusia. 

Spanish link 
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http://www.asociacionandaluzadeldolor.es/wp-content/uploads/2018/01/documento-grupal-trabajo-y-dolor.pdf
https://www.egarsat.es/docs/GestionPreventiva/CBP/Castellano/TrastornosMusculoesqueleticos.pdf
http://www.insht.es/MusculoEsqueleticos/Contenidos/Buenas%20practicas/Nacional/Libro3HOSPIT-120613.pdf
http://www.oect.es/Observatorio/5%20Estudios%20tecnicos/Monografias/Estudios%20de%20sobreesfuerzos%20y%20TME/Ficheros%20e%20informes/TME%20en%20poblacion%20laboral%20espa%C3%B1ola_Observatorio.pdf
http://www.castillayleon.ccoo.es/945c897036b42bdf269409d45787c2aa000054.pdf
http://www.ladep.es/ficheros/documentos/Gu%EDa%20ergon%F3mica%20trastornos%20muscoesquel%E9ticos.%20UGT%20Andaluc%EDa%20%96%202011..pdf
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Junta de 

Andalucía. 

Consejería de 

Empleo 

Approximation of ergonomic causes of 
work-related musculoskeletal disorders 
The aim of this study is to provide, through 
the analysis of work accidents and 
occupational diseases, an interesting insight 
into the branches of activity, types of work 
and occupations with the highest incidence 
of musculoskeletal disorders due to 
ergonomic deficiencies, and the nature of 
such deficiencies. 

Spanish link 

Instituto Canario 

de Seguridad 

Laboral 

The disorders of musculoskeletal of work 
origin 
This brochure seeks to raise awareness of 
the importance of preventing overexertion 
at work. 

Spanish link 

 

Sw
ed

en
 

Swedish work 
environment 
authority  

Information regarding physical, 
psychological and chemical factors in the 
workplace and how these should be 
managed.  
 
An overview of the legislation regarding 
worker’s rights, including which processes 
to follow in case of an accident 

Swedish 

and 

English 

Link 

 

U
n

it
ed

 K
in

gd
o

m
 National Health 

Service 

Advice mainly focusing on back pain in the 
workplace regarding: 

 Sitting positions  

 Lifting 

 Implementing breaks in the workday 

 Treatment options 

English Link 

Health and 
Safety 
Executive 

Advice on Musculoskeletal Disorders in the 
work setting 

English Link 

 

R
o

m
an

ia
 

Ministerul muncii 
familiei,protecţiei 
sociale şi 
persoanelor 
vârstnice, Institutul 
naţional de 
cercetare-
dezvoltare pentru 
protecţia muncii 
“Alexandru 
Darabont” 

Guide for safety and health at work on 
manual handling of the persons 
The objective of the guide of good 
practice is to provide information 
relating to the assessment of the risks 
and the choice of appropriate measures 
for the protection of the health of 
workers and ensure the safety of their 
jobs involving manual handling of 
persons. 

Romanian Link 
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https://www.juntadeandalucia.es/export/drupaljda/1_2048_causas_ergonomicas_trastornos_musculoesqueleticos.pdf
http://www.fauca.org/wp-content/uploads/2016/05/folleto5.pdf
https://www.av.se/halsa-och-sakerhet/psykisk-ohalsa-stress-hot-och-vald/
https://www.nhs.uk/live-well/healthy-body/back-pain-at-work/
http://www.hse.gov.uk/msd/msds.htm
http://www.inpm.ro/files/publicatii/2013-05.05-ghid-t.pdf
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Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for 
Scoping Reviews (PRISMA-ScR) Checklist 

SECTION ITEM PRISMA-ScR CHECKLIST ITEM REPORTED 
ON PAGE # 

TITLE 
Title 1 Identify the report as a scoping review. 

ABSTRACT 

Structured 
summary 

2 

Provide a structured summary that includes (as 
applicable): background, objectives, eligibility criteria, 
sources of evidence, charting methods, results, and 
conclusions that relate to the review questions and 
objectives. 

INTRODUCTION 

Rationale 3 

Describe the rationale for the review in the context of 
what is already known. Explain why the review 
questions/objectives lend themselves to a scoping 
review approach. 

Objectives 4 

Provide an explicit statement of the questions and 
objectives being addressed with reference to their key 
elements (e.g., population or participants, concepts, and 
context) or other relevant key elements used to 
conceptualize the review questions and/or objectives. 

METHODS 

Protocol and 
registration 

5 

Indicate whether a review protocol exists; state if and 
where it can be accessed (e.g., a Web address); and if 
available, provide registration information, including the 
registration number. 

Eligibility criteria 6 
Specify characteristics of the sources of evidence used 
as eligibility criteria (e.g., years considered, language, 
and publication status), and provide a rationale. 

Information 
sources* 

7 

Describe all information sources in the search (e.g., 
databases with dates of coverage and contact with 
authors to identify additional sources), as well as the 
date the most recent search was executed. 

Search 8 
Present the full electronic search strategy for at least 1 
database, including any limits used, such that it could be 
repeated. 

Selection of 
sources of 
evidence† 

9 
State the process for selecting sources of evidence (i.e., 
screening and eligibility) included in the scoping review. 

Data charting 
process‡ 

10 

Describe the methods of charting data from the included 
sources of evidence (e.g., calibrated forms or forms that 
have been tested by the team before their use, and 
whether data charting was done independently or in 
duplicate) and any processes for obtaining and 
confirming data from investigators. 

Data items 11 
List and define all variables for which data were sought 
and any assumptions and simplifications made. 

Critical appraisal of 
individual sources 
of evidence§ 

12 

If done, provide a rationale for conducting a critical 
appraisal of included sources of evidence; describe the 
methods used and how this information was used in any 
data synthesis (if appropriate). 

Synthesis of results 13 
Describe the methods of handling and summarizing the 
data that were charted. 
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SECTION ITEM PRISMA-ScR CHECKLIST ITEM REPORTED 
ON PAGE # 

RESULTS 

Selection of 
sources of 
evidence 

14 

Give numbers of sources of evidence screened, 
assessed for eligibility, and included in the review, with 
reasons for exclusions at each stage, ideally using a flow 
diagram. 

Characteristics of 
sources of 
evidence 

15 
For each source of evidence, present characteristics for 
which data were charted and provide the citations. 

Critical appraisal 
within sources of 
evidence 

16 
If done, present data on critical appraisal of included 
sources of evidence (see item 12). 

Results of 
individual sources 
of evidence 

17 
For each included source of evidence, present the 
relevant data that were charted that relate to the review 
questions and objectives. 

Synthesis of results 18 
Summarize and/or present the charting results as they 
relate to the review questions and objectives. 

DISCUSSION 

Summary of 
evidence 

19 

Summarize the main results (including an overview of 
concepts, themes, and types of evidence available), link 
to the review questions and objectives, and consider the 
relevance to key groups. 

Limitations 20 Discuss the limitations of the scoping review process. 

Conclusions 21 
Provide a general interpretation of the results with 
respect to the review questions and objectives, as well 
as potential implications and/or next steps. 

FUNDING 

Funding 22 

Describe sources of funding for the included sources of 
evidence, as well as sources of funding for the scoping 
review. Describe the role of the funders of the scoping 
review. 

JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and Meta-Analyses 
extension for Scoping Reviews. 
* Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media
platforms, and Web sites.
† A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g.,
quantitative and/or qualitative research, expert opinion, and policy documents) that may be eligible in a scoping
review as opposed to only studies. This is not to be confused with information sources (see first footnote).
‡ The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) refer to the
process of data extraction in a scoping review as data charting.
§ The process of systematically examining research evidence to assess its validity, results, and relevance before
using it to inform a decision. This term is used for items 12 and 19 instead of "risk of bias" (which is more applicable
to systematic reviews of interventions) to include and acknowledge the various sources of evidence that may be used
in a scoping review (e.g., quantitative and/or qualitative research, expert opinion, and policy document).

From: Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews (PRISMA-
ScR): Checklist and Explanation. Ann Intern Med. ;169:467–473. doi: 10.7326/M18-0850
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